OPEN ACCESS 


Journal of Multidisciplinary Applied Natural Science Vol. 3 No. 1 (2023) https://doi.org/10.47352/jmans.2774-3047.143 


® Check for updates } Research Article | Article 


Enrichment of Doogh with Olive Leaf Extract and 
Investigation of Its Physicochemical, Microbial, and Sensory 
Properties during Storage at Room Temperature and 
Refrigerator 


Laya Kalavari, Negin Nasiri, Fatemeh Ahmadian*, and Hamed Kioumarsi 


Received : July 17, 2022 Revised : August 22, 2022 Accepted : August 27, 2022 Online : August 30, 2022 


Abstract 

Doogh is a popular Iranian drink with high nutritional value and in recent years has attracted the attention of many consumers. 
Nowadays, the problems caused by malnutrition and lack of useful compounds with high nutritional value and increasing shelf life 
are essential in the food industry. This research was performed in Shirin Cheshmeh Dairy Production Company and all experiments 
were performed in the Food Control Laboratory of the Food and Drug Administration, Guilan University of Medical Sciences. In 
this study, olive leaf extract was added to doogh at five levels of zero, 0.2, 0.5, 1, and 2% and stored for 45 days, its 
physicochemical, microbial, and sensory properties at two refrigerators at 2 °C and room temperature 25 °C were evaluated. 
Sampling was analyzed on days 0, 15, 30, and 45 days in 3 replications with Duncan's statistical analysis. The effect of using 
different treatments and storage time on most characteristics showed a significant difference. This study showed that the effect of 
olive leaf extract on the pH, mold, and yeast of the treatments is decreasing and the percentage of acidity and serum volume is 
increasing. According to the hedonic method, the acceptability of treatment 2 on the 15th day of maintenance was higher. In 
general, according to the results, it can be said that the production of useful products with plant compounds can promote an 
effective step to produce and design useful drinks in the consumer market and food industry factories. 
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1. INTRODUCTION Though it is produced on large industrial scales, 
more data is needed to introduce its practical 
Animal production is very important in Asia[1] properties. The flow properties of doogh are 
-[4]. Doogh is a traditional Iranian fermented drink determined for several purposes such as quality 
that is prepared by mixing yogurt with water and control, understanding the structure, process 
some salt. It is an acidic dairy drink mainly engineering applications, and correlations with 
consumed in plain type or with aromatic sensory evaluation. The final properties of the 
compounds [5]. It is the result of lactic fermentation doogh such as stability, texture, and appearance are 
of milk, the dry matter of which is standardized by _ directly dependent on its structure [5]. 
diluting yogurt (after fermentation) or milk (before Healthy food production is the main priority of 
fermentation). Similar products in Turkey, food technology and dairy products which plays an 
Afghanistan, and Azerbaijan, are consumed more important role in the household food basket. 
than in other countries, including the Middle East Traditional dairy products take a large part in the 
and Central Asia [6][7]. Nowadays, due to market and sometimes are causing the transmission 
increasing public awareness about the harmful of various diseases to humans, particularly in the 
consumption of carbonated beverages, desires to cheese market. The basic ingredients in milk 
use natural drinks such as doogh are rising [8]. fermented dairy products are similar to those in 
milk; As a result, these products are an excellent 
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Table 1. pH changes in storage at refrigerator (4 °C) and room temperature (25 °C) 


Storage at refrigerator (4 °C) 


Storage at room temperature (25 °C) 


Samples 
(Concentration) Bayeeo 
Day 15 Day 30 Day 45 Day 15 Day 30 Day 45 

Control group 4.10+0.01** 4.040.018" —4.04+0.018" —4.0140.01" —4.0140.018" 3.90+40.01% —3.82+0.02™ 
Sample 1 (0.2%) 4.08+0.03“* 4.03+0.028*  4.02+0.013" 4.00+0.018* 4.00+0.018* 3.87+0.02" 3.83+0.01° 
Sample 2 (0.5%) 4.07+0.01** 4.02+0.028"  4.0140.018* —3.98+0.01" 3.98+0.02 3.88+0.01°" 3.84+0.02"" 
Sample 3 (1.0%) 4.04+0.03° 4.0140.017" —3.95+0.01° 3.9340.01°  3.95+0.02  3.86+0.01°* 3.84+0.017" 
Sample 4 (2.0%) 4.00+0.028" 3.96+0.01°  3.9440.01°  3.9140.01°  3.9440.02° 3.85+0.02>° 3.82+40.0198 


gastrointestinal tract and will have positive effects 
[9][10]. Medicinal plants are endemic heritages of 
global importance Due to the different chemical 
compounds that plants produce, they have many 
applications in the food, medical, perfumery, 
cosmetic, and health industries. In the 21st century, 
due to the rapid population growth and the need to 
develop the food industry at the same time, methods 
must be used to be not only safe and high-quality 
products, but also economically and commercially 
appropriate and cost-effective [9][11][12]. 

Doogh is made by mixing yogurt, water, salt, 
and other additives, including peppermint essential 
oil. The use of sweet Doug has been common in the 
United States since 2002. The American people call 
this dairy product our yogurt. The doogh is a dairy 
drink that can replace soda in the food basket. In 
addition to nutritional benefits, doogh contains 
beneficial bacteria that have many effects on the 
health of the gastrointestinal tract, so its continuous 
consumption can prevent the growth of harmful 
organisms [13]. 

Throughout the history of civilization, the olive 
plant has been an important source of nutrition and 
medicine. Fermentation of food products is one of 
the oldest biotechnologies in production that 
produces food products with desirable properties 
such as long life and good organic properties [10] 
[14][15]. In recent years, the consumption of 
fermented beverages, due to their effects on health 
has increased. Olive leaf is effective in treating 
diabetes and lowering blood pressure and 
strengthening the immune system. This plant is also 
involved in lowering blood cholesterol and uric 
acid. Olive leaf extract strengthens the body's 
antioxidant defense systems such as catalase and 
superoxide dismutase. Polyphenols are massively 


bioactive molecules in olive leaves. In particular, 
aleuropine along with tyrosol and flavonoids are the 
These compounds have 
antimicrobial and antioxidant activity in olive leaf 
extract and can make olive leaf extract suitable for 


main constituents. 


use in the food industry and as a_ natural 
preservative [15]-[17]. Various results were 
obtained regarding the effects of plant extracts 
containing polyphenol compounds on the growth of 
semicircular organisms. Plant extracts have been 
shown to inhibit the growth of food-related 
pathogens and microorganisms responsible for food 
spoilage [9][17][18]. The purpose of this study, 
according to previous studies in which the effect of 
olive extract has been investigated separately or in 
combination, is to evaluate the enrichment of doogh 
with olive leaf extract and investigation of its 
physicochemical, microbial, and sensory properties 
at room temperature and 


during storage 


refrigerators. 
2. MATERIALS AND METHODS 


This study was performed in 2018 in Shirin 
Cheshmeh Dairy Production Company located in 
Fooman Industrial City in Guilan Province. Shirin 
Cheshme Gilan company with the brand name 
"Tenha" located in "Sardarjangal" industrial area, 
started operating in 2004, production equipment 
includes pasteurizer, homogenizer, separator, steel 
tanks, UF (ultrafiltration) equipment, etc. All 
experiments were performed in the Food Control 
Laboratory of the Food and Drug Administration, 
Guilan University of Medical Sciences. 
Hydroalcoholic extract of olive leaves 
purchased from Adonis Goldaroo Company. First, 


raw milk with 2% of fat was pasteurized at 75 °C 


was 
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for 20 seconds and then poured into a yogurt 
preparation tank. The milk temperature is decreased 
to 43 ° C, then 3% of the yogurt starter is added and 
stirred for 15 minutes, and finally, the incubation is 
continued for 8 hours to reach the desired acidity. 
Then, water, salt, and peppermint were added to stir 
for 15 minutes. The doogh is heated at 85 ° C for 15 
seconds and then quickly cooled to 4 ° C and 
packaged in bottles. Concentrations of 0.2, 0.5, 1, 
and 2 mg of olive leaf extract were added to doogh 
and the treatments were stored in two refrigerators 
at 2°C and room temperature 25 °. Chemical, 
microbial and sensory evaluations were performed. 
The acidity of doogh was measured by titration 
method, pH was measured using a pH-Meter 
(Metrohm, Germany), and stability of doogh was 
also measured. Doogh microbial tests included the 
mold and yeast test and general enumeration of 
microorganisms. In determining the amount of a 
sensory evaluation of doogh through the sensory 
test (taste) which is done by five-point hedonic 
method (from very bad: | to very good: 5) in terms 
of color, odor, taste by a team of 15 trained 
evaluators (Standard No. 695, 1387). In this study, 
all physicochemical, microbial, and _ sensory 
properties of different 
concentrations of olive leaf extract were performed 


doogh containing 
in a completely randomized design with three 
replications. To compare the means, Duncan's multi 
-range test method was used at the level of 5% error 
probability, and in the end, all graphs were drawn 
with Excel 2007. 


3. RESULTS AND DISCUSSIONS 
3.1. PH Measurement Results 


By measuring the pH of different samples, it 
was found that the highest pH belonged to the 


control sample on day zero and the lowest pH 
belonged to the sample stored for 45 days at room 
temperature. By adding olive leaf extract, the pH of 
the samples decreases so that the more the amount 
of extract, the more the pH decreases, but this 
increase is not significant up to 0.5% concentration, 
but in sample 3, with increasing olive leaf extract 
concentration to 1 and 2%, the control pH decreases 
significantly. Also, with increasing shelf life, both 
in the refrigerator and at room temperature, the pH 
decreases with increasing storage time. In the 15- 
day for the sample stored in the refrigerator, we see 
a significant decrease in pH, but in 30-day and 45- 
day the changes are not significant. We also see a 
decrease in pH in the samples stored at room 
temperature, but this decrease has a greater slope 
compared to the samples stored in the refrigerator 
so a significant decrease is observed in the 15-day 
samples and the measurements of the 30-day 
samples. The decrease in pH is also significant and 
at the end of 45 days, we see the greatest decrease 
in pH in samples stored at room temperature. In 30- 
day and 45-day samples stored at room temperature, 
pH does not decrease significantly with the 
increasing concentration of the extract. 


3.2. Stability Measurement Results (Phase 
Separation Rate) 

Stability measurement was performed to 
determine the degree of phase separation by 
measuring the volume of isolated serum in 
milliliters, the results of which are shown in Table 
3. The results show that the lowest isolated serum 
or the highest stability is related to the 15-day 
control sample stored at refrigerator temperature 
and the highest isolated serum, which indicates the 
lowest stability, is related to the 45-day controlled 


control sample at room temperature. With 


Table 2. Changes in the acidity of the samples according to the percentage of lactic acid. 


Storage at refrigerator (4 °C) 


Storage at room temperature (25 °C) 


Sune Day zero 

ES UT) Day 15 Day 30 Day 45 Day 15 Day 30 Day 45 
Control group 0.46+0.05** 0.49+0.05"* 0.50+0.03“" —0.51+0.098* 0.520.048" 0.35+0.02 —-0.58+0.01"" 
Sample 1 (0.2%) 0.50+0.09*® —0.51+0.044" —0.52+0.04* —0.52+0.048* —0.56+0.028" —0.57+0.01™ —0.58+0.01"" 
Sample 2 (0.5%) 0.51+0.04° —0.52+0.018" —0.540.04%* —-0.5740.05° —0.56+0.04 —0.57+0.01"° 0.59+0.04?" 
Sample 3 (1.0%) 0.52+0.03"" 0.54+0.017" —0.55+0.02 —0.57+0.04° 0.56+0.05° 0.58+0.01" —0.59+0.05"" 
Sample 4 (2.0%) 0.530.092" 0.56+0.01°  0.5640.04°  0.5940.05° 0.58+0.04 0.58+0.02° 0.590.048 
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Table 3. Changes in the volume of isolated serum. 


Storage at refrigerator (4 °C) 


Samples (Concentration) 


Day 15 Day 30 
Control group 31.0 32.0 
Sample | (0.2%) 28.0 29.0 
Sample 2 (0.5%) 26.0 27.0 
Sample 3 (1.0%) 26.5 27.0 
Sample 4 (2.0%) 23.0 24.0 


increasing storage time in all samples, we see a 
decrease in stability and an increase in isolated 
serum. This increase in samples stored at room 
temperature is more than samples stored in the 
refrigerator and it is also observed that the addition 
of olive leaf extract changes the amount. The serum 
is isolated and stability is observed, but these 
changes are not in a definite order and are not 
recognized as significant. 


3.2. Doogh Sensory Analysis Results 

Sensory properties of control doogh containing 
olive leaf extract based on the five-point hedonic 
method are specified in Table 4. The taste and odor 
were very good, but the sample obtained 4 lower 
scores. The lowest taste and odor scores are related 
to the samples stored for 15 days at room 
temperature. With increasing the concentration of 
the extract from 0.2 to 0.5% and above, we see a 
change in taste and odor score in 15-day samples 
stored in the environment. The results show that the 
taste and odor scores related to the 15-day samples 
stored in the refrigerator are higher than the 15-day 
samples stored at room temperature. 


3.3. Results of Acidity Measurement in Terms of 


Percentage of Lactic Acid 

By measuring different samples, it was found 
that the lowest acidity was related to the control 
sample on day zero and the highest acidity was 
related to the 45-day sample stored at room 
temperature. With the addition of olive leaf extract, 
the acidity of the samples increases significantly 
compared to the control sample and with increasing 
the amount of extract, an increase in acidity is 
observed, but this increase is not significant among 
the samples containing the extract. This increase in 
acidity in samples stored at room temperature is 
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Storage at room temperature (25 °C) 


Day 45 Day 15 Day 30 Day 45 
34.0 20.0 26.0 30.0 
30.0 24.0 26.0 30.0 
27.0 26.0 26.0 30.0 
28.0 24.0 20.0 27.0 
25.0 28.0 26.0 23.0 


greater than samples stored in the refrigerator. 


3.4. Microbial Analysis Results 

The results of the microbial test are presented in 
Table 4. During this test, it was found that all 
samples were negative for mold and _ yeast, 
coliform, total count, and Staphylococcus aureus 
coagulase on the day of manufacture. However, 
with increasing storage time on the 15th day, the 
in the refrigerator remained 
and yeast were observed in 


samples stored 
negative, but mold 
samples stored at room temperature, while the total, 
coliform, and Staphylococcus aureus count as 
negative as the samples stored in the refrigerator. 
The highest amount of mold and yeast in the 
samples kept at room temperature on the 15th day 
was related to the control sample and the lowest 
amount of mold and yeast was related to sample 1, 
which contains 0.2% of olive leaf extract. In the 
total count experiment of 30-day samples stored in 
the refrigerator, in samples No. 2 and 4, which 
contain 0.5 and 2% of olive leaf extract, 
respectively, 30 and 1700 cfu/g of the colony were 
observed, while other samples in Other microbial 
tests including mold and yeast, coliform and 
Staphylococcus aureus were negative. The 30-day 
samples stored at room temperature, like the 30-day 
refrigerated samples, were negative in coliform and 
Staphylococcus aureus tests, but molds and yeast 
were found in samples 1, 2, 4, and in control 
samples, 1 and 2 in the counting test. A total colony 
was observed. But other samples were negative. In 
total, the number of infected samples and the 
number of colonies in the samples stored at room 
temperature is more than the samples stored in the 
refrigerator. The total number of colonies in the 
samples containing olive leaf extract is less than the 
control sample. It is observed that in sample 3 
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stored at room temperature, the total count of 
microorganisms is negative. 45-day samples were 
stored at refrigerator temperature in all microbial 
tests, but 45-day samples were stored at room 
temperature, although negative in the measurement 
of coliform and Staphylococcus aureus, but have 
mold and yeast so in the control sample Mold and 
yeast were obtained at 4000cfu/g. However, in 
samples containing olive leaf extract, there is a 
significant decrease in mold and yeast with 
increasing extract, so even in samples | and sample 
4, which contain the lowest and highest amount of 
extract, mold, and yeast become negative. 


3.5, Discussion 

As can be seen in Table 1, the pH values of the 
measured samples are different and this difference is 
significant in some cases. The pH of the control 
sample was highest on day 0 and decreased with 
increasing storage time and storage temperature. 
Abbase et al. [19] in a study that investigated the 
effect of guar gum on stability and qualitative 
properties of doogh found that, with increasing the 
storage time, the pH of doogh samples containing 
gum compared to the control sample has a 
significant decrease and the reason is the activity of 
lactic acid bacteria and lactic acid production. 

Laghaei and Zomorodi, measured the effect of 
zedo, commercial stabilizer CHO, Arabic, and 
xanthan gum on the stability and qualitative 
properties doogh and according to the sensory 
evaluation, with increasing concentration of xanthan 
gum and commercial stabilizer CHO the score of 
flavor and with increasing concentration any of four 
types of stabilizers the score of consistency 
decreased [20]. Mirchooli Borazgh et al. [21] 
investigated the effect of temperature and packaging 
on the shelf life of non-carbonated doogh and 
that with the 
temperature of doogh, the pH shows a significant 
decrease. Therefore, the results of the present study 


reported increasing storage 


are consistent with the mentioned findings. Also, by 
adding the extract to the doogh on day 0 of storage, 
we see a significant decrease in pH in the samples 
containing the extract compared to the control 
sample and also a regular decrease in pH with 
increasing the extract from 0.2 to 2%. This can be 
due to the acidic pH of olive leaf extract. The low 
PpHh of olive leaf extract can also be due to the 


38 


presence of caffeic acid in the extract. The 
mentioned is similar to the findings of the previous 
researchers [22]. 

The findings in Table 2 shows that with 
the 
amount of acidity in terms of the percentage of 
lactic acid shows a significant increase so this 


increasing storage time and _ temperature, 


increase in acidity increases significantly with 
increasing storage temperature both in refrigerated 
samples and samples stored in the environment, the 
acidity increases with increasing storage time, so 
this increase in acidity can be attributed to the 
activity of lactic acid-producing bacteria during 
storage. Mirchooli Borazgh et al [21], investigated 
the effect of temperature and packaging on the shelf 
life of non-carbonated doogh and reported that with 
increasing the storage temperature of the doogh, the 
acidity shows a significant increase which is in line 
with the findings of the current study. 

As shown in Table 3, the results show that the 
lowest amount of isolated serum or the highest 
stability is related to the sample stored for 15 days 
in the refrigerator temperature and the highest 
amount of isolated serum is the lowest stability. It is 
related to the 45-day control sample stored at room 
temperature. With increasing storage time in all 
samples, we see a decrease in stability and an 
increase in isolated serum. This increase in samples 
stored at room temperature is more than samples 
stored in the refrigerator and is also observed. 

With the addition of olive leaf extract, changes 
in the amount of isolated serum and stability are 
observed, but these changes did not have a specific 
order and were not recognized as_ significant. 
Therefore, it can be concluded that adding olive leaf 
extract to doogh in the present study had a 
significant effect on increasing or has not reduced 
the stability of the doogh. Mahmoudzadeh et al. 
[23] studied the effect of Thymus Kotschyanus 
essential oil on the physicochemical and sensory 
properties of doogh and reported that essential oil 
doesn’t have significant changes in the Physico- 
chemical properties of doogh. Therefore, the above 
results are also consistent with the results of the 
present study. Sensory properties of control doogh 
and containing olive leaf extract based on the five- 
point hedonic method are specified in Table 4. The 
taste and odor were very good, but the sample got 4 
lower scores. The reason for this score is probably 
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due to the high amount of extract and the creation 
of an astringent taste in the mouth. The lowest taste 
and odor scores are related to 15-day samples stored 
at room temperature. With increasing the 
concentration of the extract from 0.2 to 0.5% and 
above, we see a decrease in taste and odor scores in 
15-day samples stored in the environment. The 
results show that the taste and odor scores related to 
the 15-day samples stored in the refrigerator are 
higher than the 15-day samples stored at room 
temperature. It seems that storage at room 
temperature will have an adverse effect on the 
sensory properties of doogh. The results of this 
study are consistent with the reports of Mirchooli 
Borazgh et al. [21] who studied the effect of 
temperature and packaging on the shelf life of non- 
carbonated buttermilk. 

According to the results (Table 4) during this 
experiment, it was found that all samples on the day 
of manufacture were negative for mold and yeast, 


coliform, total count (Total Count), and 
Staphylococcus aureus coagulase, which indicates 
that Provides hygienic observance in _ the 


preparation and manufacture of tested samples. 
However, with increasing storage time on the 15th 
day, the samples stored in the refrigerator remained 
negative, but the samples stored room 
temperature, mold, and yeast were observed, while 


at 


the total, coliform and Staphylococcus aureus 
counts as negative as the samples stored in the 
refrigerator. 

These results are consistent with the studies of 
Mirchooli Borazgh et al. [21] which investigated 
the effect of temperature and packaging on the shelf 


Table 4. Results of sensory analysis of samples. 
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life of non-carbonated buttermilk. The highest 
amount of mold and yeast in the samples stored at 
room temperature on the 15th day is related to the 
control sample and the lowest amount of mold and 
yeast is related to sample 1, which contains 0.2% of 
olive leaf extract, which can be due to anti- 
inflammatory properties of olive leaf extract. 

In the total count experiment of 30-day samples 
stored in the refrigerator, in samples No. 2 and 4, 
which contain 0.5 and 2% of olive leaf extract, 
respectively, 30 and 1700 cfu/g of the colony were 
observed, while other samples in other microbial 
tests including mold and yeast, coliform and 
Staphylococcus aureus were negative. The 30-day 
samples stored at room temperature, like the 30-day 
refrigerated samples, were negative in coliform and 
Staphylococcus aureus tests, but molds and yeast 
were found in samples 1, 2, 4, and in control 
samples, | and 2 in the counting test. The total 
number of colonies was observed but other samples 
were negative. In total, the number of infected 
samples and the number of colonies in the samples 
stored at room temperature is more than the samples 
stored in the refrigerator. 

The total number of colonies in the samples 
containing olive leaf extract is less than the control 
sample so, in sample 3 stored at room temperature, 
the total count of microorganisms is negative. 45- 
day samples were stored at refrigerator temperature 
in all microbial tests, but 45-day samples stored at 
room temperature, although negative in the 
measurement of coliform and Staphylococcus 
aureus, but have mold and yeast so in the control 
sample Mold and yeast were obtained at 4000 cfu / 


Day 15 
Day zero 
Samples (Concentration) Storage at refrigerator (4°C) Storage at room temperature (25 °C) 
Taste odor Taste odor Taste odor 
Control group 5 5 4 3 3 2 
Sample | (0.2%) 5 5 3.5 3 2.5 2; 
Sample 2 (0.5%) 5 5 4 3 2.5 1 
Sample 3 (1.0%) 5 5 4 3 2.5 1 
Sample 4 (2.0%) 4.5 4.5 4 3 2 1 
Notes: 1-very week; 2-week; 3- average; 4-good; 5-very good 
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g, but in samples containing olive leaf extract, the 
increase in mold and yeast extract decreased 
significantly, so that even in samples | and sample 
4, which contain the lowest and highest amount of 
extract, mold, and yeast become negative. The 
above cases show that although with increasing 
temperature and shelf life, the number of mold and 
yeast colonies and the total microbial count 
increase, but with the presence and increase of the 
extract concentration due to antimicrobial 
properties of olive leaf extract causes a significant 
decrease in mold colonies and yeast and the general 
population of microorganisms. These results are 
consistent with the observations of Rafiee et 


al. [24]. 
4. CONCLUSIONS 


Increasing the nutritional value and shelf life of 
traditional dairy products has been considered much 
in recent years. The use of natural food additives 
with functional properties instead of chemical 
preservatives is more interested in the consumer 
and food industry. The quality and shelf life of 
yogurt are important topics in the dairy industry [8, 
9, 25, 26]. According to the results and discussions, 
it can be concluded that adding olive leaf extract to 
doogh can reduce the pH and its storage at 
refrigerator temperature is recommended to help the 
minimum pH changes during storage, the acidity of 
doogh stored at refrigerator temperature is the 
lowest. It has changed in comparison with doogh 
stored at room temperature. It was also found that 
olive leaf extract has no effect on the stability of 
doogh, but storage conditions in the refrigerator 
increase the stability of doogh. According to our 
findings, the antimicrobial activity of olive leaf 
extract is confirmed in the samples during the 
storage time, especially with the improvement of 
the storage conditions. Also, no significant adverse 
effects were observed in the sensory characteristics 
of the samples with the addition of olive leaf 
extract. Therefore, the positive effect of olive leaf 
extract as a natural safe compound with different 
biological activities on enriched doogh was 
confirmed in the present study. However, additional 
research to increase the quality and acceptability of 
enriched products is needed. 


AUTHOR INFORMATION 


Corresponding Author 
Fatemeh Ahmadian — The Food and Drug 
Administration, Guilan University of Medical 
Sciences, Rasht-43 (Iran); 

@ orcid.org/0000-0001-9986-7701 
Email: ahmadian.f94@gmail.com 


Authors 
Laya Kalavari — Department of Food Industry, 
University of MehrAeen, Bandar Anzali-38 
(Iran); 

© orcid.org/0000-0002-0008-9709 
Negin Nasiri — Department of Food Industry, 
University of MehrAeen, Bandar Anzali-38 
(Iran); 

@ orcid.org/0000-0001-7547-2617 
Hamed Kioumarsi — Department of Animal 
Science Research, Gilan Agricultural and Natural 
Resources Research and Education Center, Rasht 
-43 (Iran); 

© orcid.org/0000-0002-0783-0934 


Author Contributions 

L. K. The work presented derives from her 
master's thesis project, and she conducted the 
research. N. N. She is the supervisor of the thesis 
draft 
resources, 


(conceptualization, 
funding 
methodology, investigation, data analysis). F. A. 
She is the supervisor of the _ thesis 
(conceptualization, draft 
preparation, funding acquisition, resources, 
methodology, investigation, data analysis). H. K. 
He served as the Head of the Faculty of Agriculture, 
Mehraeen Higher Education Institution (original 
draft preparation, resources, methodology, review, 
and editing). 


writing original 


preparation, acquisition, 


writing _ original 


Conflicts of Interest 
The author(s) declared no conflict of interest 


ACKNOWLEDGEMENT 


The support by MehrAeen University is 
gratefully acknowledged. The authors also would 
like to thank Shirin Cheshmeh Guilan for all the 
facilities provided. 


REFERENCES 


[1] 


[2] 


[3] 


[4] 


[5] 


[6] 


[7] 


[8] 


H. Kioumarsi, Z. S. Yahaya, and A. W. 
Rahman. (2012). “The effect of molasses/ 
mineral feed blocks and medicated blocks on 
performance, efficiency and _ carcass 
characteristics of Boer goats”. Annals of 
Biological Research. 3 (9): 4574-4577. 

K. J. Khorshidi, A. Karimnia, S. Gharaveisi, 
and H. Kioumarsi. (2008). “The Effect of 
Monensin and Supplemental Fat on Growth 
Performance, Blood Metabolites and 
Productivity of Zel 
Lamb”. Pakistan Journal of Biological 
Sciences. 11 (20): 2395-2400. 10.3923/ 
pjbs.2008.2395.2400. 

H. Kioumarsi, Z.S. Yahaya, W.A. Rahman 
and P. Chandrawathani. (2011). A New 
Strategy that Can Improve Commercial 


Commercial 


Productivity of Raising Boer Goats in 
Malaysia. Asian Journal of Animal and 
Veterinary Advances. 6 (5): 476-481. 
10.3923/ajava.2011.476.481. 

H. Kioumarsi, K. Jafari Khorshidi, M. 
Zahedifar, A. R. Seidavi, Z. S. Yahaya, W. 
A. Rahman, and S. Z. Mirhosseini. (2008). 
“Estimation of Relationships Between 
Components of Carcass Quality and Quantity 
in Taleshi Lambs”. Asian Journal of Animal 
and Veterinary Advances. 3 (5): 337- 
343. 10.3923/ajava.2008.337.343. 

H. Kiani, S. M. A. Mousavi, and Z. Emam- 
Djomeh. (2008). “Rheological Properties of 
Yoghurt Drink, Doogh”. 
International Journal of Dairy Science, 3 (2): 
71-78. 10.3923/ijds.2008.71.78. 

M. Haji Ghafarloo, M. Jouki, and M. Tabari. 
(2020). “Production and characterization of 


Tranian 


synbiotic Doogh, a yogurt-based Iranian 
drink by gum arabic, ginger extract and B. 
bifidum”. Journal of Food Science and 
Technology volume. 57 1158-1166. 
10.1007/s13 197-019-0415 1-4 

A. Y. Tamime. (2006). “Fermented Milks 
(Society of Dairy Technology)”. Blackwell 
Science Ltd, London. 

S. Mohamadi, V. Mofid, T. Zeinali, A. 
Rahmani, P. Sadighara and L. Peivasteh- 
Roudsari. (2021). “Microbial and Chemical 


ANDAWA 
NSTITUTE 


41 


[9] 


[10] 


[11] 


[12] 


[13] 


[14] 


[15] 


[16] 


J. Multidiscip. Appl. Nat. Sci. 


Characteristics of Doogh (Iranian Fermented 
Milk Drink)”. International Journal of Food 
Science. 2021 : 6. 10.1155/2021/3009795 

L. Kalavari. (2018). “The effect of olive leaf 
extract on physicochemical, microbial and 
sensory properties of Doogh”. 
Thesis. Mehraeen Higher 
Institutes, Bandar-e Anzali, Iran. 
Z. K. Moradi, N. Nasiri, E. Tabari. and H. 
(2019). 
Comparing the Physicochemical, Microbial 
and Sensory Characteristics of Traditional 


Master's 
Education 


Kioumarsi. “Investigating and 


and Pasteurized Siahmazgi Cheese”. Saudi 
Journal of Nursing and Health Care. 2 (11): 
357-361. 10.36348/sjnhc.2019.v02i1 1.002. 

M. Pourezat and H. Kioumarsi. (2016). “The 
Application of Nanosensors in Quality 
Control and Food Safety”. Jnternational 


Conference on Modern Research in 
Agricultural Science and Environment. 
A. Meherpour, H. Ghafouri-Oskuei, N. 


Nasiri, and H. Kioumarsi. (2020). “Effect of 
Chitosan Coating with Olive Leaf Extract on 
Shelf Life of Bighead Fish 
(Hypophthalmichthys nobilis) Chilled Fillet. 
Research Journal of Medicinal Plants. 14 
(3): 111-118. 10.3923/4jmp.2020.111.118. 

H. Jamalifar, A. Shahverdi, N. Samadi, A. 
Zaheri, and M. Fazeli. (2009). “Survival of 
Escherichia coli O157:H7 in yogurt drink 
industrial, traditional probiotic containing 
Lactobacillus acidophilus”. Journal of 
Microbial Biotechnology. 1 (2): 25-29. 

E. Ahmadi, R. Mohamadi, S. Hasanvand, M. 
Rouhi, A. M. Mortazavian, and Z. Sarlak. 
(2019). “Effects of fermentative factors on 
biochemical, microbiological and sensory 


characteristics of probiotic Iranian fermented 
milk (Doogh)”. Current Nutrition & Food 
Science. 15 (1): 40-47. 
10.2174/1573401313666170614092802. 

W. Sun, B. Frost, and J. Liu. (2017). 
benefits!”. 
10.18632/ 


“Oleuropein, unexpected 
Oncotarget. 8 (11): 17409. 
oncotarget.15538. 

G. Difonzo, A. Russo, A. Trani, V. M. 
Paradiso, and M. Ranieri. (2017). “Green 


extracts from Coratina olive cultivar leaves: 


Antioxidant characterization and biological 


J. Multidiscip. Appl. Nat. Sci. 


[17] 


[18] 


[19] 


[20] 


[21] 


[22] 


activity”. Journal of Functional Foods. 31: 
63-70. 10.1016/j.jff.2017.01.039. 
H. Peker and S. Arslan. (2017). “Effect of 
Olive Leaf Extract on the Quality of Low Fat 
Apricot Yogurt”. J. Food Process. Preserv, 41 
(5): e13107. 10.1111/jfpp.13107. 
A. P. Pereira, I. C. Ferreira, F. Marcelino, P. 
Valentéo, P. B. Andrade, R. Seabra, L. 
Estevinho, A. Bento, and J. A. Pereira . 
(2007). “Phenolic compounds and 
antimicrobial of (Olea 
Cobrancosa) leaves”. 
(5): 1153-1162. 


activity olive 
europaea L. Cv. 
Molecules. 12 
10.3390/12051153. 
A. Abbase, N. Shirazi, and S. Farshadfar. 
(2009). “Effect of guar gum on texture and 


volatility of essential oils in Iranian drinking 


yogurt (doogh). /nnovation in Food Science 
and Technology. 1 (3): 31-39. 

L. Laghaei and S. H. Zomorodi. (2015). 
“The effect of some gums on stability and 
qualitative properties of doogh produced by 
the fluid gel technology using Response 
Surface Methodology (RSM)”. Journal Food 
Industry. 26 (1): 1-13. 

A. Mirchooli Borazgh and N. Sedaghat. 
(2011). “Effect of packaging and temperature 
doogh”. 
Innovation in Food Science and Technology. 
3 (6): 1-8. 

A. Keramatjoo, J. Hesari, S. Azadmard, S. H. 


on the shelf-life of free gas 


42 


[23] 


[24] 


Peyghambardoost, and M. Nemati. (2013). 
“Antioxidant effect of olive leaf on stability 
of butter”. Food Processing and Preservation 
Journal. 5 81-94. 
20.1001.1.24233544.1392.5.1.5.3. 

F. Mahmoudzadeh, P. Qajarbeigi, R. 
Mahmoudi, A. Mohammadpoorasl. (2016). 
“Effect of Thymus Kotschyanus essential oil 
on the physicochemical and _— sensory 
properties of doogh. Iranian Journal of Food 
Science and Technology”. 13 : 91-101. 

Z. Rafiee, S. M. Jafari, M. Khomeiri, and M. 
Alami. (2011). “Effect of variety and method 
of extraction on antioxidant and antimicrobial 


activity of olive leaf extracts”. Iranian Food 
Science and Technology Research Journal. 
6 : 297-307. 


[25] Z. He, J. Zheng, L. He, C. Li, P. Hu, H. Tao, 


and X. Wang. (2021). “Evaluation of the 
Effect of Essential Oil Addition on the 
Quality Parameters and Predicted Shelf Life 
of Potato Yogurt”. Journal of Food 
Protection. 84 (6): 1069-1079. 10.43 15/JFP- 
20-391. 


[26] M. Gaeini, R. Pourahmad, and M. R Haeri. 


(2022). “Does Thyme Essential Oil (Zataria 
Multiflora) Improve Durability, the Taste and 
Nutritional Value of Doogh?”. Journal of 
Nutrition Fasting and Health. 10 (2): 116- 
120. 10.22038/JNFH.2022.64038.1380. 


